and Figure 2A ). main of CIDE-B (residues 1-116) were achieved using The CIDE-N Domain of CIDE-B Binds DFF40 2% agarose gels ( Figure 3C ). In contrast to the strong CIDE-N (DFF45) were calculated using the program package Look (Levitt, 1995) . The average structures inhibition observed for the CIDE-N domain of DFF45, the CIDE-N of CIDE-B had little effect. However, it was were then subjected to energy minimization using the program ENCAD (Levitt, 1983) to ensure the correct steable to rescue the enzymatic activity of DFF40 previously inhibited by CIDE-N (DFF45). Combined with the reochemistry and the absence of van der Waals distances violations. The resulting models of CIDE-N results of NMR binding studies, this indicates that CIDE-N (CIDE-B) is capable of sequestering CIDE-N (DFF40) and CIDE-N (DFF45) were similar to CIDE-N (CIDE-B), and they exhibited a similar surface charge (DFF45) from the regulatory domain of DFF40, thus restoring the nuclease function. The opposite effects of polarity on the face similar to the binding interface of the CIDE-N of CIDE-B (Figures 4B and 4C) . Interestingly, CIDE-N domains of DFF45 and CIDE-B on DFF40 enzymatic activity may originate from their distinct surface in all three CIDE-Ns, the positively charged area has a convex shape, whereas the negatively charged part is properties and different on/off rates in CIDE-N/CIDE-N complexes (discussed below). Our observations verify concave, which further supports our hypothesis that CIDE-N domains interaction is electrostatically driven. the interaction between CIDE-B and the DFF40/DFF45 complex and raise the possibility that multiple pathways
CIDE-N (CIDE-B) Interacts with CIDE-N Domains of Both DFF40 and DFF45 (A) Ribbon diagram of CIDE-N (CIDE-B) is presented in two views different by 180Њ rotation around the y axis. (B) Surface plot of CIDE-N (CIDE-B). The amides involved in the interaction with both DFF40 and DFF45 are colored in blue; amide of residue 36 additionally involved in binding of DFF45 is colored in green. Orientation and views are the same as in (A). (C) In vitro plasmid degradation assay. CIDE-N (CIDE-B) does not significantly affect the nuclease activity of DFF40, but it reverses the inhibition of DFF40 by the CIDE-N domain of DFF45. DFF40 cleaves supercoiled plasmid (lane 1) into ca. 80 bp fragments (lane 2). This activity is strongly inhibited by the CIDE-N domain of DFF45 (lane 3). Increasing concentrations of the CIDE-N of CIDE-B (lanes 4-
The tight fit between oppositely charged surfaces of complementary shape would increase the interaction exist in regulation of DNA fragmentation in apoptosis. strength, since it will eliminate the water molecules from the interface.
Modeling of DFF40 and DFF45 CIDE-N Domains and the CIDE-N/CIDE-N Interaction
To 
bipolar interaction in CIDE-N/CIDE-N complexes. This of CIDE-induced apoptosis (Inohara et al., 1998, 1999; McCarty et al., 1999a, 1999b). This data combined with notion may explain different effects of CIDE-N domains of DFF45 and CIDE-B on the function of DFF40. The an observation of fast on/off rates for CIDE-N/CIDE-N interactions (McCarty et al., 1999a, 1999b) suggest that CIDE-N/CIDE-N interaction between DFF40 and CIDE-B is weaker than those between DFF45 and CIDE-B or
CIDE-Ns can generally act as "bait" domains providing initial low-affinity recognition, whereas tight and specific DFF40 and DFF45. Thus, even in the presence of CIDE-N (CIDE-B), the regulatory and catalytic domains of DFF40 binding originates from a slow association of multiple "anchor" domains. can associate and trigger the nuclease activity, whereas CIDE-N (DFF45) would inhibit the enzyme.
On the functional level, the binding specificity of CIDE able for additional function. These observations suggest 
Comparison of CIDE-N/CIDE-N Interaction to Other

